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Abstract 
China’s stock market has experienced a big bull market in 2007 and a bear market in 2008. Since then, 
with the influence of the global economy, China's stock market exhibits ups and downs as usual. We examine 
the relationship between the stock market sector indices from the meso level, and divide the periods into two 
stages. One stage represents the drastic shock periods in 2007 and 2008, and the other represents the general 
ups and downs periods. In the first stage when the market experiences drastic ups and downs, the sector indices 
tend to rise or fall together, and exhibit very close correlations between each other. In the second stage, 
however, much smaller correlations appear, and the stock price indices reflect the cyclical characteristics of the 
real sector economy. 
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1. Introduction 
According to the modern portfolio theory, when a group of securities are not perfect positive correlated, the 
yield can keep the same and the variance/risk is reduced by decentralized investment at the same time. 
Theoretically, the non-systematic risk can be reduced to zero by fully diversified investment. With the 
influence of this theory, many researches on correlations among stocks or stock groups have been made, mainly 
on correlations between stock markets of different regions, different styles or different sectors. The correlation 
among the stocks affects the investor's investment risk and return, and help people better understand and 
evaluate China's securities objectively at the same time. 
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King (1966) is the first one who finds that industry factors have a significant impact on the stock price. 
Schwartz and Altlnan (l973) used the test of Kendall's coefficient of concordance studying the co-movements 
of the volatility of the stock price index of the U.S. industries. The results indicated that some industries had a 
higher volatility than some others, and this relationship kept stable in all of the stages. Livingston (1977) found 
that up to 26% volatility of equity shares could be explained by industry factors. Roll (1992) found that 
industry concentration was a significant factor in global stock market correlation and diversification benefits. 
Colm Keamcy and Valeri Poti (2005), using France, Germany, Italy, the Netherlands and Spain’s stock price 
indexes from 1993 to 2002, analyzed the correlation of the stock markets in Europe with the DCC-MVGARCH 
model. They calculated the return and risk of portfolio in the five countries, and the results demonstrated that 
the correlation among stock markets in the same countries performed asymmetry in the case of good and bad 
news, which meant that national factor was not the main contributor to stock index volatility. Besides, investors 
were suggested to choose some industry indexes in European market to reduce investment risks. Meric et al. 
(2008) studied the portfolio diversification implications of the co-movements of sector indexes in the US, UK, 
German, French, and Japanese stock markets in bull and bear markets, and found the difference between 
investing in the same industry in different countries and investing in different industries within the same 
country. 
There also existed some researches on correlations in stock markets in China. 
Pengfei Guo and Chaojun Yang (2004) studied the A-stock listed companies’ monthly performance and 
stock price behavior characteristics according to industry classification, and tested the Industry Effects by 
performance and stock return and risk. Correlation analysis and regression analysis were conducted using the 
share revenue, company performance and risk. The results demonstrated that companies’ performances were 
significantly different within different industries, while there was no noticeable difference about share revenue 
and risk. Share revenue had no correlation with company performance, while had a significant positive 
correlation to risk, say, approximately, 25.3% of the volatility of share revenue can be explained by this. 
Lanzeng Lao and Yumin Shao (2005), using the test of Kendall's coefficient of concordance, analyzed stock 
price indexes of all industries in Shenzhen, in order to investigate the possible stability and consistency in the 
order of short-term volatility in various industries. The empirical results indicated that the order the market-
related part in volatility of the various industries is not stable. To some extent, it confirmed that the stability of 
the systemic risk of Shenzhen market was relatively poor compared with mature markets. 
Genming Zhang and Fujun Ren (2006) analyzed the fluctuation characteristics of industry segment in 
Chinese securities market. In this study, it turned out that the industrial fluctuations, which kept stability in 
each cycle, had relationship with industrial characteristics. 
Xiaoxin Chen and WeiZhong Chen (2007) analyzed the status quo and trends of the correlation among the 
major industries in Chinese stock market and the security market in Hong Kong, the United States and Japan, 
respectively. The results demonstrated that various industries in Chinese stock market had low correlation with 
the international correlation, but the correlation trend was generally increasing. The degree of the differences of 
international correlation to various industries was becoming large, demonstrating that the international 
economic and financial effects on China’s various kinds of industries were increasingly different. The growth 
rate of different industries’ international correlation was also different. The international correlation of financial, 
basic materials, technology, utilities and consumer services was relatively high, and the correlation’s changes 
of utilities and consumer services are of relatively strong differences among different markets. Changhong 
Liang (2008) did some research on correlation of Sino-US industry stock indexes within same industries, and 
the factors which would affect the correlation, mainly including QFH holdings and overseas listing of Chinese 
enterprises. The study demonstrated that they did have correlation, of which the degree had the industry 
characteristics, between the Sino-US industry stock indexes. With the continuous development and 
improvement of capital markets in China and the world, the correlation between China and the United States 
industrial stock indexes would grow. 
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Recently, related research, at home or abroad, were done mainly with econometric models methodology, e.g. 
GARCH, VAR. And the studies were focused on correlation of the stock market among different countries and 
the relationship between such correlation and the stock market volatility, stock market trends and so on. 
Analyses of the industry were mainly concentrated on different industries fluctuations, with no relationship 
between the stock price index of internal industries. Using the datasets of industrial stock closing price, it was 
analyzed that the difference of the up and down range of the stock price indexes among different industries in 
different periods and the relation of stock price indexes of different sectors in the same period in this paper. 
The article is organized as follows. The second section describes the CSI 300 Sector Index and sample 
selection. The third part analyzes the relationship of various industries in the view of up and down range of 
indexes within two phases, so as to indicate the cycle characteristics of industrial correlation. The fourth (fifth) 
part studies the relationship (similarity) between the different sectors in the same period, and the change of this 
relationship (similarity) in different years using the Pearson correlation coefficient (the Euclidean distance). 
The last part concludes the paper. 
2.  CSI300 Sector Indices 
The CSI 300 is a capitalization-weighted stock market index designed to replicate the performance of 300 
stocks traded in the Shanghai and Shenzhen stock exchanges. The index is compiled by the China Securities 
Index Company, Ltd. Its value is normalized relative to a base of 1000 on December 31, 2004. (Reference 
http://en.wikipedia.org/wiki/CSI_300_Index.) 
As the first unified index of the Chinese securities market, the CSI 300 sample stocks are selected from 
securities markets of Shanghai and Shenzhen, covering about 60% of circulation market, which renders it a 
good market representation. This also identifies the goal, reflecting general changes of the stock price in 
China's securities market and operational status of the market, being the investment performance evaluation 
criteria, and providing the basis for index-based investments. 
To measure the performance of sectors of CSI 300 index and to provide analysis tools for investors, CSI 
developed the 10 first-level CSI300 sector indices by allocating all stocks of the same sector to a single sector 
index. The ten sector indices and their abbreviations in this article are as table 1. 
Table 1. Ten CSI300 sector indices and their abbreviations 
Index Name Abbreviation 
CSI 300 CSI300 
CSI 300 Energy index CSI300EN 
CSI 300 Materials index CSI300MT 
CSI 300 Industrials index CSI300IN 
CSI 300 Consumer Discretionary index CSI300CD 
CSI 300 Consumer Staples index CSI300CS 
CSI 300 Health Care index CSI300HC 
CSI 300 Financials index CSI300FS 
CSI 300 Information Technology index CSI300IT 
CSI 300 Telecommunication Services index CSI300TS 
CSI 300 Utilities index CSI300UT 
The classification is based on international prevailing industry classification standard, and corresponding 
adjustments have been made to adapt to the characteristics of listed companies in China. The China Securities 
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Index Company officially unveiled the data of the sector indices on July 2, 2007. But the base date and base 
point of the CSI 300 sector indices are the same as CSI 300. 
The datasets in this paper come from the Reuters database, and the span of the sample is from July 7, 2007 
to December 21, 2012, during which Chinese stock market experienced a bull market of 2007 and a bear 
market of 2008 due to the impact of the world’s and China's own economic constitution. For further analysis of 
China's stock market performance during this period, the sample of Chinese stock market is divided into two 
sub-periods, one is from July 7, 2007 to 2008, and the other from 2009 to December 21, 2012. 
3.  The rate of increase or decrease 
The change rate of stock reflects the change in stock prices, thus it is helpful for investors to make 
investment decisions, to some extent, it is a reference for the regulatory authorities to develop policies and 
regulations. In history, many countries with developed financial markets, e.g. Britain and America, have 
experienced a surge and plunge period in the stock market. And nowadays, their markets have become 
relatively mature. The development of China's stock market has achieved a great progress in recent 20 years, 
but at the same time there exist many problems. We discuss the characteristics of the market as a whole and 
that of the sectors in this part. 
In this part, the sample is divided into two sub-periods, the first one is the surge and plunge period (from 
July 7, 2007 to 2008) with 2007 as the bull-market and 2008 as bear-market, and the second one is from 2009 
to December 21, 2012. 
 3.1 The maximum and minimum† and the corresponding date by stage 
In the first stage, the dates corresponding to the maximum values of every sector are concentrated on 
October 17 of year 2007, and on January 20 of 2008; the dates corresponding to the minimum values of every 
sector are concentrated on October 27 of year 2007, and on November 4 of year 2008; exhibiting a typical bull 
market and a typical bear market.  
Table 2. The maximum and minimum and the corresponding date by stage 
 
Maximum value and its corresponding date Minimum value and its corresponding date 
Stage 1 Stage 2 Stage 1 Stage 2 
value date value date value date value date 
CSI300 5877  2007-10-16 3787  2009-8-3 1628  2008-11-4 2109  2012-12-3 
CSI300EN 7741  2007-10-17 4943  2009-8-4 1783  2008-11-6 2294  2012-12-3 
CSI300MT 6419  2007-10-15 3912  2009-8-4 1473  2008-11-4 1866  2012-12-3 
CSI300IN 5343  2007-10-16 3168  2010-11-8 1409  2008-11-4 1506  2012-11-29 
CSI300CD 5333  2007-9-10 4527  2010-11-8 1483  2008-11-4 2566  2012-11-29 
CSI300CS 7773  2008-1-15 7451  2011-8-12 2650  2008-11-7 4384  2009-8-19 
CSI300HC 5266  2008-1-7 7158  2010-11-10 2125  2008-11-4 3834  2009-7-1 
CSI300FS 9279  2007-11-1 5805  2009-7-27 2371  2008-10-27 3088  2012-9-21 
CSI300IT 2900  2008-1-18 2143  2010-11-9 745  2008-11-4 957  2012-12-3 
CSI300TS 4560  2008-1-25 3465  2010-1-18 1492  2008-10-27 1287  2012-11-28 
CSI300UT 3739  2007-9-18 2482  2009-8-3 1463  2008-10-27 1205  2012-9-26 
 
 
†The maximum value of one stage in the text means a highest price in the whole stage; the minimum value has been adjusted to the lowest 
price in part of the stage, from one day after a certain period of rising, to the end of the stage. This adjustment is to avoid mistaking the 
base points or the nearby values as the minimum value, which does not comply with the stock market decline in an up-cycle stock market. 
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When it comes to the second stage, the dates of maximum values range from August 3, 2009, to August 12, 
2011. The scattered dates reflect the individuality characteristics of the sector indices. 
The base point of each sector index in the beginning is 1000 on December 31. The extreme values of 
financials, consumer staples and health care are higher than other sectors, either in the first stage or the second 
stage. Since the indices are calculated using a Paasche weighted composite price index formula, this 
performance shows that there is an increase in the prices of the individual stocks in these groups, or an increase 
of the number of individual stocks, both reflecting their importance in the market. Information technology, 
telecommunication services and utilities show much lower extreme values than other sectors, which means a 
lower market capitalization. 
 
3.2 The increase and decrease of the indices by stages 
In this article, the formula of the cumulative maximum increase relative to base value in each stage is 
expressed as: 
(The highest value-the base value)/the base value*100%. 
Where the base value of all indices in the first stage is 1000 on December 31, 2004 as designed, and that of 
the indices in the second stage is their own value on the last date of the first stage, which is December 31, 2008. 
The formula of the cumulative largest decrease relative to the highest value in the same stage is expressed as: 
-( the lowest value -the highest value)/ the highest value *100%. 
The minus sign in front of the formula is for the right economic meaning. 
The amplitude of the highest value and the lowest value in the second stage relative to the corresponding one 
in the first stage is calculated as: 
( the highest value in the second stage-the highest value in the first stage)/ the highest value in the first stage *100% 
( the lowest value in the second stage - the lowest value in the first stage)/ the lowest value in the first stage *100% 
By the above formulas, we get the increases and decreases as follows: 
Table 3. The increase and decrease of the indices by stages 
 The increase (%) The amplitude of the  
highest value(%) 
The decrease (%) The amplitude of the  
lowest value (%)  Stage 1 Stage 2 Stage 1 Stage 2 
CSI300 487.7 101.1 -35.6 72.3 44.3 29.6 
CSI300EN 674.1 142.3 -36.1 77 53.6 28.7 
CSI300MT 541.9 137.8 -39.1 77.1 52.3 26.7 
CSI300IN 434.3 84.4 -40.7 73.6 52.5 6.8 
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CSI300CD 433.3 144.5 -15.1 72.2 43.3 73.0 
CSI300CS 677.3 130.4 -4.1 65.9 41.2 65.4 
CSI300HC 426.6 157.9 35.9 59.6 46.4 80.5 
CSI300FS 827.9 116.4 -37.4 74.4 46.8 30.2 
CSI300IT 190 128.2 -26.1 74.3 55.3 28.5 
CSI300TS 356 80 -24 67.3 62.9 -13.7 
CSI300UT 273.9 47.8 -33.6 60.9 51.5 -17.7 
Financials fell drastically in the first stage, while industrials went down in the second stage; energy 
fluctuated largely in the two stages; consumer staples, health care and consumer discretionary performed much 
better than the others in the second stage, and health care performed even better in the second stage than the 
first stage; the performance of information technology and utilities in the two stages were rather stable. 
4. Pearson correlation analysis 
In probability and statistics field, correlation coefficient is used for illustrating the strength and direction of 
the linear relationship between two random variables. Pearson correlation coefficient which is also known as 
the Pearson product-moment correlation coefficient is the most popular linear correlation coefficient. Based on 
the daily return‡ data of the stock indices, we calculate the Pearson correlation coefficients among the ten 
sector indices and CSI300, analyzing the mutual influence of return among the sectors and the market; see 
Appendix A. and B. 
In the first stage, most sectors have a close correlation with CSI300, the correlation coefficient of which 
ranges from 0.78 to 0.96; the correlations among the ten sectors are strong too, especially among information 
technology, utilities, materials, and industrials. In the second stage, after 2009, there is a big difference between 
the correlation coefficients. Relatively speaking, consumer staples, health care and utilities show much lower 
correlation with other sectors and the market as a whole.  
The performances of the indices in the second stage reflect the cyclical characteristics of the real sector 
economy. Cyclical industry is defined as a type of an industry that is sensitive to the business cycle, such that 
revenues are generally higher in periods of economic prosperity, and lower in periods of economic downturn 
(Reference http://www.investopedia.com/terms/c/cyclical_industry.asp#axzz2LRBfpbfB). Accordingly, 
industrials and financials are cyclical industries whose performances are tied to the overall economy. Consumer 
staples, health care and utilities are non-cyclical industries which are not sensitive to the business cycle when 
the whole market experiences ups and downs in the second stage. 
5. Similarity Analysis 
Similarity Analysis is one of the analysis methods in clustering, data mining, which is often used in the field 
of speech recognition, text mining. In recent years, similarity analysis, which is measured by a distance 
function, is also used on the stock market in time series analysis. Similarity has an inverse relationship with 
distance, the smaller the distance, the more similar. 
Euclidean distance is a commonly used similarity measure. When the distance between the two sequences is 
less than a certain value, these two sequences are then considered similar. 
 
 
‡ For the time series of CSIXit, the rate of return is calculated as: 
R-CSIXit= ( CSIXit- CSIXit-1 ) / CSIXit-1*100% 
where, CSIX represents one index, and i represents the sample stage, t represents the sample period and varies from 1 to 1338. 
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According to the Euclidean distance matrix of return (see Appendix C. and D.), the indices can be divided 
into three categories as follows: 
x Energy, Materials, Industrials and Financials: they have a small distance from CSI300, and can be regarded 
as similar with it. Among them, materials are similar with CSI300 almost everywhere; see Fig.1 (a). 
x Consumer Discretionary, Consumer Staples and Health Care: they have a great distance from other sectors 
and from CSI300, especially in the second stage. Health care performs better in the second stage than in the 
first stage, which is different from all the other indices; see Fig.1 (b). 
x Information Technology, Telecommunication Services and Utilities: they always perform worse than the 
market, and the distance from them to other indices changes greatly overtime. Information Technology has a 
worst performance most of the time; see Fig.1 (c). 
 
 
(a) (b) 
 
(c) 
Fig. 1. CSI 300 Index and its ten sector indices (2007.7.2-2012.12.21) 
6.  Conclusion 
China’s stock market experienced a big bull market in 2007 and a bear market in 2008, and exhibited ups 
and downs since then. We examine the relationship between the stock market sector indices from the meso 
level, and divide the periods into two stages. One stage represents the drastic shock periods in 2007 and 2008, 
and the other the periods there after. 
We apply the statistical analysis methods on the data of CSI 300 and its ten sector indices, and derive the 
following conclusions: 
In the first stage when the market experiences drastic ups and downs, the sector indices tend to rise or fall 
together, and exhibit very close correlations between each other. In the second stage, however, much smaller 
correlations appear, and the stock price indices reflect the cyclical characteristics of the real sector economy. 
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Considering the correlations between the sector indices, the financials, industrials and energy have a high 
correlation with the whole market; information technology, telecommunication services, and utilities have a 
low correlation with the market; the performances of health care, consumer staples and consumer discretionary 
show little relationship with the stock market, but rather reflect the characteristics of the sector economy. They 
perform well in the declining market as a whole. Health care performs even better in the second stage than in 
the first stage, which is different from all the other sectors. To this extent, during the stability or decline period 
of economy, the stock market can even better reflect the development status of the real economy. 
We analyze the correlations of the stock indices based on the empirical data, and draw the conclusions 
providing a reference for investors and the supervisors to make a decision-making. We hope to study the 
relationship between the stock market and the real economy from the meso level in the future, and pay more 
attention on the special industries, so as to promote the efficiency of the stock market. With regard to the in-
depth study of these issues, in the future, more methods such as Copula can be applied, and more stages can be 
divided in certain periods.  
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Appendix A.  The correlation coefficient matrix of return in the first stage 
 CSI3
00 
CSI300
EN 
CSI30
0MT 
CSI300
IN 
CSI300
CD 
CSI300
CS 
CSI300
HC 
CSI300
FS 
CSI300
IT 
CSI300T
S 
CSI300
UT 
CSI300 1.00            
CSI300EN 0.86  1.00           
CSI300MT 0.94  0.82  1.00          
CSI300IN 0.96  0.81  0.94  1.00         
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CSI300CD 0.94  0.77  0.92  0.95  1.00        
CSI300CS 0.86  0.71  0.84  0.87  0.89  1.00       
CSI300HC 0.84  0.69  0.82  0.86  0.88  0.82  1.00      
CSI300FS 0.93  0.75  0.79  0.82  0.79  0.71  0.69  1.00     
CSI300IT 0.89  0.71  0.85  0.90  0.92  0.83  0.84  0.75  1.00    
CSI300TS 0.78  0.71  0.72  0.77  0.75  0.71  0.67  0.68  0.73  1.00   
CSI300UT 0.86  0.72  0.86  0.88  0.86  0.76  0.78  0.70  0.82  0.72  1.00  
Appendix B.   The correlation coefficient matrix of return in the second stage 
 CSI300 CSI300
EN 
CSI300
MT 
CSI3
00IN 
CSI300
CD 
CSI300
CS 
CSI300
HC 
CSI300
FS 
CSI300
IT 
CSI300
TS 
CSI300
UT 
CSI300 1.00  
CSI300EN 0.89  1.00  
CSI300MT 0.92  0.86  1.00  
CSI300IN 0.95  0.83  0.90  1.00  
CSI300CD 0.90  0.77  0.83  0.91  1.00  
CSI300CS 0.73  0.58  0.65  0.73  0.76  1.00  
CSI300HC 0.73  0.58  0.67  0.75  0.76  0.76  1.00  
CSI300FS 0.92  0.78  0.76  0.80  0.75  0.55  0.54  1.00  
CSI300IT 0.79  0.66  0.77  0.84  0.83  0.71  0.77  0.60  1.00  
CSI300TS 0.73  0.64  0.67  0.73  0.70  0.56  0.59  0.63  0.67  1.00  
CSI300UT 0.85  0.74  0.79  0.85  0.80  0.63  0.66  0.74  0.73  0.67  1.00  
Appendix C.  Euclidean distance matrix of return in the first stage 
 CSI300 CSI300
EN 
CSI300
MT 
CSI30
0IN 
CSI300
CD 
CSI300
CS 
CSI300
HC 
CSI300
FS 
CSI300
IT 
CSI300
TS 
CSI300
UT 
CSI300 0.00  
CSI300EN 0.35  0.00  
CSI300MT 0.36  0.20  0.00  
CSI300IN 0.39  0.22  0.17  0.00  
CSI300CD 0.43  0.31  0.28  0.26  0.00  
CSI300CS 0.46  0.34  0.30  0.27  0.33  0.00  
CSI300HC 0.43  0.39  0.36  0.38  0.44  0.47  0.00  
CSI300FS 0.45  0.32  0.26  0.23  0.34  0.33  0.43  0.00  
CSI300IT 0.47  0.45  0.41  0.43  0.45  0.49  0.50  0.45  0.00  
CSI300TS 0.42  0.29  0.27  0.29  0.35  0.36  0.45  0.34  0.44  0.00  
CSI300UT 0.30  0.19  0.15  0.19  0.28  0.31  0.24  0.28  0.39  0.27  0.00  
Appendix D.  Euclidean distance matrix of return in the second stage 
 CSI300 CSI300
EN 
CSI30
0MT 
CSI300
IN 
CSI300
CD 
CSI300
CS 
CSI300
HC 
CSI300
FS 
CSI300
IT 
CSI300
TS 
CSI300
UT 
CSI300 0.00  
CSI300EN 0.34  0.00  
CSI300MT 0.37  0.28  0.00  
CSI300IN 0.43  0.35  0.23  0.00  
CSI300CD 0.55  0.49  0.38  0.36  0.00  
CSI300CS 0.55  0.48  0.36  0.37  0.35  0.00  
CSI300HC 0.41  0.42  0.33  0.38  0.49  0.50  0.00  
CSI300FS 0.52  0.42  0.34  0.35  0.44  0.40  0.51  0.00  
CSI300IT 0.52  0.49  0.39  0.42  0.49  0.48  0.47  0.47  0.00  
CSI300TS 0.45  0.40  0.27  0.32  0.40  0.40  0.36  0.42  0.41  0.00  
CSI300UT 0.31  0.26  0.16  0.23  0.37  0.37  0.20  0.37  0.38  0.26  0.00  
 
